paper on mouse liver tumors related to mixed-function oxidase (MFO) inducers is very interesting (1). He reviewed the slides and specified the characteristics of adenomas caused by several MFO inducers in cases where no carcinomas were induced, and compared the in vitro growth and the transplantability of phenobarbital-induced eosinophilic nodules and of diethylnitrosamine-induced carcinomas, but not of adenomas. Dr. Butler concluded that MFO inducers induce only eosinophilic hyperplasias/adenomas, which do not develop into carcinomas and which return to the normal liver when conditions improve.
Dr. W. H. Butler's paper on mouse liver tumors related to mixed-function oxidase (MFO) inducers is very interesting (1) . He reviewed the slides and specified the characteristics of adenomas caused by several MFO inducers in cases where no carcinomas were induced, and compared the in vitro growth and the transplantability of phenobarbital-induced eosinophilic nodules and of diethylnitrosamine-induced carcinomas, but not of adenomas. Dr. Butler concluded that MFO inducers induce only eosinophilic hyperplasias/adenomas, which do not develop into carcinomas and which return to the normal liver when conditions improve.
We reexamined the slides of hyperplasias and adenomas of a chronic toxicity test of piperonyl butoxide (2, 3) . This compound is also an MFO inducer and is Ames-negative; the current manner of using the term "nongenotoxic" is not appropriate, because it is apparently used interchangeably with Ames-negative but without consideration of other genotoxicities. A large dose, however, can induce carcinomas.
Viewing the slides, we immediately realized that the nodules were not simple enough to allow us to divide them into basophilic and eosinophilic. Most nodules were mixed types: one consisted of randomly mixed basophilic cells, eosinophilic cells, and clear cells; one consisted of the complicated basophilic area, eosinophilic area, and clear cell area; a few contained the vacuolated area; others (seen only in adenomas and not in hyperplasias) consisted of amphophilic cells or strongly eosine-stained hyaline cells having uniform small nuclei, which were distinct from the cells of a so-called eosinophilic focus. We also found intermediate types that consisted of a wide variety of multifarious cells. Therefore, we had to find another way to classify them as simply as possible.
First we attempted to describe the nodules by the combination of the staining characters of cytoplasm of their constituent cells, namely acidophilic, basophilic, clear, vacuolated, tigroid, and amphophilic cells, according to the review of rat liver preneoplasia by Bannasch and Zerban (4) . Although this classification method was, of course, extremely rough, there were .still many factors (characters for the taxonomic basis). We therefore-reduced these to 3: A = acidophilic or amphophilic (both being strongly acidophilic); B .= basophilic, weakly basophilic, or tigroid (all being basophilic); C = clear or vacuolated (cells deposited with glycogen or fat, with most parts of the cytoplasma unstained). We classified the nodules by these 3 factors and summarized them as shown in Table I . The letter order is the order of occupancy of those types of cells (ignoring types of occupancy below 20%).
We rarely found any typical eosinophilic or basophilic nodules with the described types of nuclei population (1) . Generally speaking, within the same nodule, most eosinophilic areas consisted of large cells with larger or smaller irregular-sized nuclei, basophilic areas with small, uniform nuclei, or clear cell areas with intermediate nuclei. There were many other combinations of nuclei population type and staining character of cytoplasm. Moreover, strongly eosine-stained, atypical cells of trabecular types with small uniform nuclei were frequently seen in some adenomas that were close to carcinomas. It was thus impossible to group the nodules with so many combinations. We next classified them only by size and by uniformity of nuclei without considering the staining characters of cytoplasm (Table I) : S = small uniform nuclei; L = large and small irregular nuclei; V = varied small nuclei; M = uniform medium nuclei.
Focus, hyperplasia, and adenoma in the control males are the obvious nodules, predominantly consisting of basophilic cells, if we disregard C (Table I) . While the increased hyperplasias and adenomas in the treated groups are primarily acidophilic, and while the nodules almost always contain the basophilic cells simultaneously, all hyperplasias in the 0.6% group and most adenomas in the 1.2% group are composed of both acidophilic and basophilic cells. Uniformly acidophilic adenomas were also more numerous in the 1.2% group. These adenomas are those comprising strongly eosine-stained hydine trabecular cells or amphophilic cells, which differ from the so-called "acidophilic" ones. As is true of male mice, in the treated groups of females, the nodules having both acidophilic and basophilic cells were increased.
From the viewpoint of the size and uniformity of nuclei, all focus, hyperplasias, and adenomas of the male 301 0192-6233/98$3.00+$0.00 Letter order represents the order of the area.
.
'The area of B is larger than that of A (namely, B+BA+BC+BAC+BCA+CB+CBA).
SThe area of A is larger than that of B (namely. A+AB+ABC+ACB+CA+CAB). A and B (namely. AB+ABC+ACB+BA+BAC+BCA+CAB+CBA) .
DThe lesions containing both
i Nuclear size and uniformity: S = uniform small nuclei; L = irregular large and small nuclei; V = varied small nuclei; hf = uniform medium nuclei. 1 The area of S is larger than that of L (namely. S+SL). ' The area of L is larger than lhat of S (namely. LS+LSV+L). 'The lesions containing both S and L (namely. SL+LS+LSV).
* Significantly different from the corresponding control vaIue. p < 0.05.
control are also recognized as so-called "basophilic" nodules having small, uniform, and densely packed nuclei, while most of the hyperplasias in the 0.6% group of male mice consist of major areas of cells with small uniform nuclei and minor areas of cells with irregular large and small nuclei. The adenomas in the 1.2% group of male mice are mostly composed of cells with small uniform nuclei. In females of the treated groups, most nodules also have cells with small uniform nuclei. Based on the characteristics of the nuclei, treatment with piperonal butoxide may generally result in an increase in the so-called "basophilic" nodules. From the data cited in Dr. Butler's paper, the administration of relatively low doses of piperonyl butoxide does not induce basophilic nodules but increases acidophilic nodules in a dose-dependent manner. From our observation, however, the administration of large doses of piperonyl butoxide may induce a mixed-type population within those acidophilic nodules by some un-known mechanism. The mixed-type nodules may continue to develop into nodules having the characters of basophilic cells, as described in the study of rats conducted by Bannasch and Zerban (4), and a carcinoma may be generated from these basophilic areas. Therefore, with a large dose of piperonyl butoxide, the acidophilic cell population may not necessarily be static but may be changed into a basophilic population, and may then develop into the carcinoma via the adenoma.
Dr. Butler described the characteristics of hyperplasia and adenoma under conditions in which certain chemicals had not caused carcinomas. On the contrary, we viewed the hyperplasias and adenomas when carcinomas had been induced by a dosed chemical. There may be 2 types of adenomas developing from hyperplasias: eosinophilic adenomas that are incapable of autonomously developing into carcinomas, as described by Dr. Butler, and adenomas transformed by unknown mechanisms following a large treatment dose. Under our experimen-tal conditions, most hyperplasias were also a mixed tY Pe-0. TAKAHASHI S. OISHI M. YONEYAMA T. TANAKA T. FUJITANI
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